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The Belle experiment runs at KEKB
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DCS A, — pK m™ decays
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» Double Cabibbo-suppressed (DCS) decays seen in /E}p
charm mesons, but not previously in baryons. %{5/ , Cg}n-
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» One trial so far:
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» Naive expectation: B(CF) tan® 0, = 0.285% c{c Wi TEK c{c (u}n
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» Since W-exchange diagram is absent in DCS decay,
B(DCS)
B(CF)

» This analysis uses the entire Belle Data.
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may be smaller than the naive expectation.
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Cabibbo-
favored decays
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» At - A(—» pnr~)K™ is asingly Cabibbo-

suppressed (SCS) decay havingthe same

DCS A, — pK m™ decays
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! . N(SCS) &£(SCS) _ B(SCS)
/ decays using = X
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53888

[ 1 respect to
100

Events - Bkg

M(pK ) [GeV/c? R e e e 380 + 78 DCS events with a significance
> 90.
Bz » pK™n™) =(2.35+0.27 £+ 0.21)x1073
B(AL - pK—nt) T T o After subtracting the contribution A*(1520) and A

= (0.82 + 0.12) tan* 8,
(consistent within 1.50 with the naive expectation)

isobar intermediates, which only contribute to CF
decay, the revised ratio

B(At » pK'n")
B(A; » pK~m™)

Absolute branching fraction -

B(AT - pK*n™) = (1.61 £ 0.231207yx 10~
c 2P 0.08

= (1.104 0.17) tan* 6,

compatible with naive expectation (within 1.00): no
large W-exchange contribution in CF decay.

Observation

PRL 117, 011801 (2016)



Search for A, — ¢ppm® decays
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» The decay is similar to the decay of LHCb’s 4,_@ e Bt L
. - { W 1) w ,,<; U}K
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hidden-charm penta-quark (P.") discovery A u+
channel A, — J /wpK~. [PRL 115, 072001 (2015 )
> Hidden-strangeness penta-quark (P,") may
appear in the intermediate state of ¢p, assuming
the underlying mechanism creating the P." also W K
holds for P;*, independent of the flavorand mass ;. ge
of P,* is smaller than 2.151 GeV. [PRD 92, 114030 {
(2015)]

> LEPS & CLAS collaborations observed a bump at /s =2.0 GeV in ¢ photo-production.
[PRL95,182001(2005); PRC89, 055208(2014); PRC90, 019901 (2014)]

» This analysis uses 915/fb of Belle data collected at and near Y(4S5) and Y(55)
resonances.



— ¢dpr?® decays
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Search for hidden-strangeness pentaquark

> 2D fits (slide # 6) are performed in bins of m(¢p) for
the background-subtracted m(¢p) distribution.

> The distributionis then fitted with a RBW for P, and a
phase space contribution obtained from MC
simulation.

> The data shows (no) clear evidence of a P, state

90% CL Upper limits on product branching fractions

B(A} — Prn%) x B(Pf — ¢p) < 83 x107°

arXiv:1707.00089[hep-ex]
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m(¢p) (GeV/c’)

M =2.025 £ 0.005 GeV
['=0.022 + 0.012 GeV

This limitis a factor of 6 higherthan the
Submitted to PRD(RC) product branching measured by LHCb for

an analogous hidden-charm pentaquark
states P.F(4450) [(1.3 + 0.4)x107°]




Branching fraction of A

> CFdecay A - K- " pn? has the same final
state topologyand is used to adjust the MC-data
differences in ¢ppm®and KK pr® decays.

B(AF - K~ pn?)
B(AT - K—m+p)

— (0.685 = 0.007 % 0.018)

Absolute branchingfraction

| B(AF - K—ntpr®) = (4.42 4 0.05 £ 0.12 + 0.16)%,

arXiv:1707.00089[hep-ex]
Submitted to PRD(RC)
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This is the most precise
measurement to date.




L Summary

» We have presented

> The first observation of DCS baryonic decay A} - K™ p

> The search for the decays A7 — ¢ppn® and NR A} — K"K pm®, no significant signal is
observed for either decay mode and we set 90% CL upper limit on their branching
fractions. These are the first such limit.

» The search for hidden-strangeness pentaquark decay P — ¢p, our data shows no
clear evidence of this decay and we set an upper limit on product branching fraction.
This is also first such search.

> The most precise measurement of B(A} - K- mtpn?).



